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Fig. 1. Enhanced cell attachment effect by adding 12 and 50 ml/mg concentra-
tions ofGL-9peptide toA549 carcinoma cell line. The adherentA549 carcinoma
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and lower survival rates of diverse tumors, including gastric cancer.
This functional polymorphism is related to G2 cell cycle delay that
plays a main role in carcinogenesis.
Objective: The goal of our study is to expand current information
about molecular function of miR-196a-2 and its SNP in gastric cancer
cells by bioinformatics tools.
Methods: 3.1. Search strategy: An extensive research was
accomplished using the composition of the following search terms:
“gastric cancer”, “miR-196a-2”, “stomach adenocarcinoma”, “gastric
carcinoma”, “H. pylori infection”, “microRNA”, and “rs11614913” in
many electronic databases including PubMed, Science Direct, the
Cochrane Library, Elsevier, Wiley Online Library, Springer Link,
and Wanfang databases.
Bioinformatics analysis: NCBI database was utilized for deter-
mination major and minor alleles in miR-196a-2. MiRNA SNP data-
base illustrates SNP in miR-196a-2 and predicts the effect of SNP
on the maturation of the miRNA. MiRBase database gives general
information about miR-196a-2 and its stem -loop structure. Pre-
dicted targets of miR-196a-2 were obtained from miRWalk
database.
Information on retrieved targetome expression in gastric cancer
tissue was evaluated in UniGene database. At last gastric cancer spe-
cific targetome were entered into DAVID database for molecular
pathways enrichment analysis.
Results: MiR-196a-2 is located in long arm of chromosome 12
among HOXC9 and HOXC10. The major/minor alleles for miR-
196a-2 rs11614913 are C/T. According to the data collected from
miRWalk database, 3626 genes have been predicted as target goals
of miR-196a-2 which are approved by five databases out of 12
(RNA22, RNA hybrid, miRDB, miRBridge, Miranda, Microt4, miR-
Map, Targetscan, miRWalk, miRNAMap, pictar2, PITA). These 3626
genes have been compared in terms of expression level in both
healthy and cancerous tissue . However, 14 genes in epithelial cell
signaling in Helicobacter pylori infection pathway were considered
for further analysis. It is predicted that miR-196a-2 functions as a
remarkable tumor suppressor miRNA by inhibiting some critical
genes of epithelial cell signaling in Helicobacter pylori infection
including, PTPN11, NFKBIA, EGFR, GIT1, ATP6V0A2, ATP6V1A,
ATP6V1B2, ATP6V1C2, ATP6V1C1, ATP6V1F, ATP6V1G2, PAK1,
JNK, and IkBa (Figure 1A). PAK1, JNK, and IkBa genes play a vital
role in chemotactic effect which may increase Helicobacter pylori
colonization and infection. Furthermore, minor allele (T allele) causes
the stability reduction of miR-196a-2 structure (Figure 1B). Subse-
quently, there is a probable connection between T allele and poor
prognosis of GC. In other words, rs11614913 may contribute to
increase Helicobacter pylori infection and GC susceptibility due to
alteration of epithelial cell signaling.
Conclusion: Published results on the connection between miR-
196a-2 polymorphism rs11614913 and gastric cancer risk are incon-
sistent among different studies and the role of this polymorphism in
GC susceptibility is yet unknown. On the one hand, rs11614913 poly-
morphism can be a risk factor for gastric cancer development espe-
cially in Asian populations . On the other hand, some studies
suggest that this variant may contribute to reduce GC susceptibility.
Moreover, some studies illustrated that rs11614913 has not associa-
tion with cancer risk. However, miR-196a-2 and rs11614913 may
play different roles in various tissue s. For example, Tian et al,
reported a correlation between homozygote CC and lung carcinoma.
In contrast, CT and TT genotypes were associated with glioma. Our
finding suggests that has-miR-196a-2 and its SNP may be involvedin gastric cancer and its prognosis by altering regulation of epithelial
cell signaling in Helicobacter pylori infection and some other critical
signaling pathways. To sum it up, T allele in this location can have
prognostic value for GC.
Fig. 1. A) Epithelial cell signaling in Helicobacter pylori infection pathway. B)
SNP in stem-loop structure of mir-196a-2.
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Introduction: Cancer is characterized by uncontrolled division of
cells and the ability of these cells to invade other tissues leading to
the formation of tumor mass, vascularization, and metastasis. Che-
motherapy is one of the major approaches to treat cancer by deliver-
ing a cytotoxic agent to the cancer cells. The main problem with the
conventional chemotherapy is the inability to deliver the correct
amount of drug directly to cancer cells without affecting normal
cells. There is an urgent need for the development of novel tumor-tar-
geted therapies that could effectively and specifically target tumor
cells with lower toxicity to normal tissues. Discovery of several pro-
tein/peptide receptors and tumor-related peptides and proteins is
expected to create a “new wave” of more effective and selective anti-
cancer drugs in the future. Peptides are typically relatively short (12cells were recorded by a microplate spectrophotometer at 595 nm wavelengths.
Fig. 2. Representative flowcytometry curve of DCF-DA staining A549 carci-
noma cell lines. Colomns show an increase in ROS population in the 12 and
50 ml/mg concentrations of GL-9 peptide in 48h.
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been isolated from single-cell microorganisms, insects and other
invertebrates, plants, amphibians, birds, fish, and mammals, including
humans. Peptides possess many advantages, such as small size, ease
of synthesis and modification, tumor-penetrating ability, and good
biocompatibility. Therefore, based on the technologies of bioinfor-
matics, crystal structural analysis and computer-aided design
(CAD), novel peptides have been designed, synthesized, and success-
fully used. Peptides are capable of interacting with membranes adhe-
sion receptors like integrins. This receptors bind to specific extra
cellular matrix protein and ligands on cell surface and plays impor-
tant role in the cell-cell and cell-matrix communications which are
important for cell response and behavior. Furthermore, peptide could
induce apoptosis in tumor cells via increase of ROS production in
mitochondria of tumor cells. Reactive oxygen species (ROS) are
highly reactive ions and free radicals (chemicals containing atoms
with an unpaired electron in its outer orbit) involving oxygen mole-
cules. Reactive oxygen species have a really short life and are very
unstable. Because of these characteristics, ROS react with other mol-
ecules to achieve stability. ROS production has been involved in drug
toxicities, inflammation, aging, fibrosis, carcinogenesis, lipid peroxi-
dation of cellular membranes and also implicated in several specific
diseases such as atherosclerosis, degenerative neurologic disease,
reperfusion injury and oxygen toxicity. Peptide-induced apoptosis
results when VDAC destabilization increases ROS generation and
promotes ion influx and ultimate mitochondrial membrane rupture,
causing the release of the proapototic protein group which led to
apoptosis. Apoptosis is an intrinsic cell-suicide program that multi-
cellular organisms have developed to control cell proliferation, in
response to DNA damage in the course of development or following
cellular stress. During apoptosis, the nucleus and cytoplasm shrink,
condense and then fragment, releasing small membrane-bound apop-
totic bodies, which are phagocytosed by macrophages or adjacent
cells.
Materials and method: A549 cell line was prepared from the
cell bank of Iran Pasteur Institute. The cell medium containing
RPMI 1640 (Biosera, east sussek, UK) and 10% disabled FBS (Bio-
sera, east sussek, UK) and 1% antibiotic penicillin / streptomycin
(Biosera, east sussek, UK) for cell growth and proliferation. Cells
were incubated in 25 cm cell culture flask in 5% CO2 and 95%
humidity atmosphere at 37 degrees Celsius. To isolate cells from
the bottom of the flask, a solution of 25% trypsin (Biosera, east sus-
sek, UK) and phosphate buffered saline (PBS) was used. Thepeptide was synthesized by GL Biochem Company, located in
Shanghai, China. Peptide was purified via column C18 (10  250
mm.) and RP-HPLC chromatography and were dried through the
usage of freeze drier. The purity of peptides was investigated by
analytical column (4.6  250 mm). Various concentrations of
GL-9 peptide were coated in a 96-well ELISA plate at 4C over-
night. Then, the plates were blocked with 2% bovine serum albumin
in RPMI 1640 medium at 37C for 2 hour. Human carcinoma A549
cells were added to the pre-coated plate. After 1 hour of incubation
at 37C, the plates were washed twice with isotonic buffer saline to
remove unbound cells. The remaining human carcinoma A549 cells
were determined by a microplate spectrophotometer at 595 nm. The
relative cell adhesion (%) was calculated using the equation (AT -
AC)/AC100% (where AT refers to the absorbance of the treatment
group, and AC refers to the absorbance of the control group). 2105
A549 cell were add to 6 well plates. After 24 hour, various concen-
trations of GL-9 peptide were added to the plates and were incu-
bated for 24 and 48hour. 50ml of H2DCFDA primer (Titrachem)
was added to the plate and were incubated in 37C for 30 minutes.
Cells were isolated from the bottom of the flask, by 200 ml trypsin
25%. Cells were centrifuged 4 times in 4000rpm for 5 minutes to
remove the trypsin and RPMI. Pellets were mixed with 200ml
PBS and 10% FBS and the fluorescent signals were detected by
flow cytometry.
Result: Cell attachment was enhanced by GL-9 peptide. The cell
attachment of GL-9 to A549 cell line was further evaluated to deter-
mine whether an increase in GL-9 concentration enhances its binding
to the tumor cell or not. RPMI 1640 wells were used as negative con-
trol. As shown in Figures 1, GL-9 showed a significant attachment to
A549 carcinoma cell line in this assay. GL-9 specifically enhanced
the attachment effect to cancer cells, in both concentrations of 12
and 50 mm/mg. This finding indicates that GL-9 can attach to A549
carcinoma cell line in both 12 and 50 ml/mg concentrations. GL-9-
induced ROS generation was detected using the DCF-DA probe. By
using a molecular H2DCFDA probe in A549 carcinoma cell line,
we visualized the production of ROS in 12 and 50 ml/mg concentra-
tion of GL-9 peptide in 24 and 48 hours. We observed that A549 cells
presented high rates of ROS production in both concentrations of the
peptide in 48 hour. These finding indicates that, an increase in the
time of incubation of the peptide with H2DCFDA probes would
enhance production of reactive oxygen species in A549 carcinoma
cells.
Discussion: Nowadays, an anti-cancer treatment is under con-
sideration by using biological active substances, including biologi-
cal peptides with high therapeutic effects and low side effects. They
have important roles in cellular and molecular biology, such as
molecular recognition, message transmission, cell proliferation
and differentiation. Synthetic peptides are used for targeted
researches. Sometimes these peptides contain hormonal or toxic
features or can be used as probes to study the active part of a pro-
tein. In addition, by making synthetic peptide, the construction of
new vaccines and antibodies will be easier. Moreover, peptides
that can bind to cell membranes and entering them can be used
as drug through binding to the DNA and proteins. Our experiment
data showed that GL-9 can be an attractive strategy for human
lung carcinoma.
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